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iif iw m atwf til 
;Siae« flSStl t«swilb#a a«t«# tjplioia it 
fe«.» hmmm tmm fek@ standpoints ©f |3t> 
•hlsto-pfttfe®!®®- (1| C5| r««lstaaii« 
Mi. «s®®pt-S.%lll%f |4| tf» to*st,s df g-®u#feie ins-. 
•ai'staa#®# Jt is th® .!.«#% ®f tte©## %op|.e» witb wMelft tli« 
pi»©»«aife 8%ti% t» prlsa^lly fli* g.®ii«tl@» of tfe« 
hmnt as-a .factoi? tn r#sistaiie® to•.«©«.## typholi *&» 
ia %li» .©arly ©pidealologioal (fopl#y 1919, *®fegt#r 
lt2S| fejt ©»lf ia fmw» Um% later®?! at»i.as, 
ttat#d ©a a %asi» of wmtstmrnma dls©*.##, b#®B 
t&T tmvmtlgwMi&m 'iit-to %li« mtmm of .g©m«tle resit* 
%«»©«• MmlmB •d««,Ilag wlt'o, tb© tBli#-3?lfe«iie# ©f i'«sls%«ii.e® to 
di8#ms« la &niiia.la iaelmA# tlios# -of Soweia CltSS),, Hill C.19MJ, 
*®%st«r (liS7i.., ami. laraorsttii {1,S41) mafi #aw« 
M. fm tBBtmmmw &m kmwm i» wM«h koet to 
dt8@«®« #-«ii M t& tp-©ei:ft.e g«a#«« ffctes# taelmA® 
r@wist9m-» to plllforpis- in a.ie» iQmem ^ehott 
and 4«flel#a©y @oiipl«s#at, to th© M©oA ®f gttlnea pigs 
(lieli ligSI# iTOs# %fph©i.4t la that it is .g©.v»im©a by »al-
tlpl# g«a®%ie fa«tc»ffs f&r msistmmm and summptiMIltf 
|l#fca«r 19371, is »®i*© •F«p-r#-»«atat.tv« of anlaal di8«as«s iia 
<"4' 
to ag«at® is «ot 
ily t#%©r®3LB#d %f %ti# ««««• 'g#a®8, F®r am4 
S©ih©tt |ltS3«> that m&mm tfpM©ld resistant S ana 
smse#ptitele ail «i©« mmrm nmtt® ia r«aeti©» 
pseadorafei#® .vlpms.* ©»• t. lasts of safirl'ral sl3L «ie« 
pfOYtd «mp#Fl@r to i is to tte# virus, 
l0% mlj Is th# i»k»iri%aae« of f«r#is;ta»e«» as #x:pf®«8®d 
tm t«ws of fip«i artificial a 
@o«pl®x mffalr, bm% tto# settiaBisms wiil«li ®o»ti'£te%@ to f«sls-
fc«©« to a pmrtieialar 41s#««® *» al8-© litoly to b® iiillii«e®d 
%f mmwmml many g#a#«» p^l'liig tli« fi»o1il®a «oi»« 
'deeply «t tli® eMsmi©*! l«v«l It w«il4 app^fer pFofitatol® %® 
©orr«lat» ®«rt«te mmmmwAhlm attrlfeatsa of infe^nS stiwlBS ©f 
anlaitis with tn# r®«i»t«a©« IMs ali»aay %®«ii 
don® fm amwrnrnX Aa»«%«Fi8ti#s* li*lm «md {ISSl, 
iSSS) femoi that th© b«©te-»i®Mal of wimle hlmd pMT* 
««eott»t#d, for marwtwAlm ia tlielr vmt mtrmlm. whl«4i was 
wsistaat t# «at#gltidi8» Hlli »t al» (1940) 
d«0iistT«t#.'a that ©f F«#l8tiae« to th® paipti«llf 
purified #iii®to*lja imm .£• %mMmLVtw& i» i»4#p©»d®nt ©f 
resist*®#© fe# llv« mad. Callii©«a. Cli4S| 
fsiind « ^l^h @opr«latt©a tot«l mmi%6r &nA 
rmlstMrnm to^aomst typheid i» »#Mal »i©# of « 
nmrnwAlj' mW&mt% <1046) -astng tli« ®ft®# € iB©m»© «t»liia, fom€ 
a hm%wmmm. r«8lst8.»e# -ami. tb© afeillty ©f 
®®H0 &t tb© fiBd ©ells of tli« spl##n t® iig®«t 
'•batterifi# fMls thmtm pwmmmtm m .stttiy of tli« g«i#tle« of 
M©©d pi M tfc« • sta* /Strain®# 
fmriatioiis i» blood fli with p*ip%4@mlmy oa liia«R 
•fittfejest® hmwe f«port«d. %y a ai»^r ©f taveatlgators# 
' ork prtnr t© ItSS Jias %««» rnwmmS.'^mA 'bf- imfttln, »»il' gmH»m 
(19861 aad fcb# liaits toy larl© ami 
ftiag til® mmtrn^ tb«y thm 
nQwml mmgm t© t»3©-f. 2, Qm the tests ©f a lat«r 
e©iprfiii%iom It te»®«a# ftpp».reBt that tli#s« valw®# w«y« oa tb# 
m-r#Mg© 0.0? pll t©« Mfli md Mmn^wjlmv 194Qh Sh&@k 
mM Ba®-tiiig® <ltS4)- -rapiatioae ia ^ ©f th® 
b.l.©®€ i» iiaatts «M »0i«al iadl-riAttals differ 
sigftlfleitntly iW'im oa# Thmj aJLa© feand a sllgtetlf 
pi in W9*«t than ia ®»»« 
Ci»»g#iE. 1» Meot whtek &m-ompmnf 0xp@rlimmtml 
ti©n hmw» m&m» temping, m tte# prmmmmt at«dy*, Dpagstedt |1S80| 
<l«i@ins a €«®l.ia« of lilood alMaliaitj in ratotolts iaf ®©t«a 
witli Stig^ptoeoncqa heiiolytlcus... H# fonmd »© «'rid«iie» to 
8«p|j#»% m thmm mrpmt that a©t#o«t« Is is a 
»eliaai»» ©f r®«i»%«»««» fie pi &f blmd rm.r%ed fFo* m 
nofWkl of f#§§ t# f»S la a» mxtmmm #at®* Qthmr stMfil®s 
(HiMeh ItSl, Hiyseli and Willtaas ltt2) »iis«®r«d m low«ylag of 
t1a» mltallmity a»-d allalte# of %li# IsleO'd ia thm 
®x;p«3Pia©tital liif®etl:om lsdlii©«i 'toy #a©h ©f § patli&-
g«iis» ilmblJlts in wtiieb tli® pi wm# l©«®f©d »©d«ya,t©ly. 
Feeov#r»#i wltli a aai'te#. liwerlag iieti., Im. two ©ases 
tlie i0» hmmm a« §?#«% that tfct« 
immtlm 1^#ea«« alightly «©i€» 
©lia^.#s to tM» ftlkall wmrnmm of telood witft parallel 
ofe#«?vstloag im til# 'rari«4%i#m la of leaeo©ft©« wmm 
•stM4l#cl llys^H ln|«:«%ioii ©f llvtag 
i»to witiiiia 2 %& 4 h«EF# M a fall 
•to mmh^Tg, ©r»#« to •,# low «s 1,000 t@ 
2#,000 -p0P at fcti® saii« ti*« «. diatemtioB ©f tto# "blood 
alkali i^8#rr«* f^llawe-rt » ri#e ia th® n«ato®3P of 
mA a nowial ©f tfe# mltealt .r®««Mre &r 
@wm m • stjei^ pefloa ©f «lkal®si®« fh« amtlac'r »aggf}.8t#.(| that 
th.e fall im alkali p#»#y«v® ©r-fttetofs «««oel«t«^d with it 
might' provii:® the efeealesl ttlfflalws fer l«tt©0eytoats* Griff 
Cl95:'.fe) referred tb# «tgi»i%io» ©f Iwteaeft®® to the na-r#! at 
tlie tlB® «3f to a l«i*#i»liig of tti« pi lm'%11# ii«.i©tie 
fliild* 
Althon^ "TRri ^l«»as iM %lood pi as»© mo^willy r©«t?iet©d 
to a iwlatlvitlf mmrmw d«t©etioa ©f 8»,ll shifts to 
pS mai" lBdi@at« atti©!! l«?g«j* ©b®# ia Isesl &mms aofmwhmt 
y«aw'#d fp&n thm *tSs hlmA «%»&*., {ltS4i <!««©»• 
S:t3?«t#d tliat' f»«iJlae««»»t of, p®lfa©F|iMi««ol«fti? #«11« 
mm&mph^s^n ia Saflawi.at©pf pleural ®m4»t# ©a th# 
prodtictiaa @f a l®eal meidosts*. fhat tti# pM #»Ft» a 
prlmarj aad Atrmt o« Ih# s©oti«ae« M bm 
l»flas«d ».rm. is fiii»fcljer sappoyt.e# toy thm studies of I^ans 
{3.S31) a»d l#olci» Cli'39)» l%#Fea« l«m0oeft»8 ar© lajmred 
when txposed to a pi of 6»6.^ maeropteag#s ai?« ap|>tti»©iitly ua-
damaged, fbt pi and diff#r#atial eomnte c?f tbe blood, 
lt©w@Ter, peffl&lneQ r«latiir#ly atalsl# when plmuml ®x«€iailoa 
was indua««3, by lajeeting into fth© efe#®t. CS©e 
data, of lentta 1934, l,»nlila mA Wmm&v 19S7). 
Seirepftl OTents femerly attributed direetly to depl«tioa 
la ftlktlto® r«s#i^® aad &hnn^c in p-^ mm am mferret t© tto# 
actlom. of speelflc faetors* Tims '^Ittiteotaxin©* i» 0oao©m®€ 
wltb loesl algi»atl©» and 41ap«d®Bls of poly®orphoiiacl®ai? 
leucocytes Ci^mkin 1958), a "l6ttko©jt.©si® promoting factor" 
Induo^es a rlg« in th© nttmbej? of clrcttlatleg lemeocyt®® 
llemk-te 1940 a 1; 'b), feraS *B@©roslB.'* aecounts for leucopenla 
{l©nkia 1S45, 1944)• 
From tfe# literatura there is no good evldeno® t'tiat telood 
pH Is a priw&rj aeeliaalsffi of r«»si«tttaee Mt Its relsation ta 
ofch«r known d©f#ase reaetions suggests that it mj to© &» 
index of retittanse* 11th tliat vl«»p©lmt,|^ anti. using resis-
tftBt and stts^-tptible Inbred strsias of alee,, th«. pr@a«at 
tn're«tlg»tloa was Miid«rtak«s 
•S-. 
mfmmm AID iButO'm 
Fiv« of th» i hlgtily stimlii®. of #®»oytto#ci toy 
&-mm Mitt eai'lio'taR «ad taktearg 4l®46> hav# l»©#m «.s©d %u 
tills stttdy»» -fw« 8fcr«.ln8|>^ M and Bp mm highly resistant^ 
tw0 aad Sa,. mrm gttseeptitol® fl»d tli« I styaim is . 
iatera^dlat# ia to memi# typ-h®!#. distinct 
mwe hem iiaiiitala«4 % fmll si'b aatiags for 
«pifaM« ©f 20 g»ii#ra%lom&, wmvm f&wmmd by fer»etll«g 
fli« 81 am«4 s st»lns pro«im©®d toy i3a"bp®®dl3ag 
wl%li @#l#©%i-oa fof thm h mtmim % with. 
®#l®©%l©a f®r 8«s«©pt4Ml,S,ty sm<l aiti 1 is%r«to« by !»• 
teFe^dlng wtthmM f®r ®ltli©r r««is%«e# op sttseepti-
Mlitf* 
Adttlt ate® w@T» mma ftlsost «x«lttglTr«ly for blood i* 
slae« ms fojisd feo to# ao ag© ©fjfeet oa j*[. 
a.«ong amtttp® f®llewiag, %l«©ding was ir«fy 
«m.©li lommw 'im tlam ©ld#r# Imager mtmm BtomA uMmplmm wmm 
otota to#d by ©aMia© piiaetmr# #f tiled aic© msing 
a-gS ©r 2§ 3mTi aad #»5 gf^lsg©* lo 
ittitieo«gala»,ts w#y® added t© th© toloed but lli® amd 
0-yMiig« werm w±mm^ witta a #|;. eodiii* ©itpa%^® solutioa hetmmem 
¥*l^Hi~iSS5i~i"ft«'®i3~lo~lliSs¥~pai»tieul&i» onlj indleat® 
the soiiP€® ®Jf th# oriflnal stoek* Tli«y ar® n-atf to be @o»fus©4 
wltn otls«.r 8t»lfiss paislng toy them n«a®»t wlill© tli#y #t«* 
fpoiB %!*« originals '!» ««eli case, tli#y fi»<a like 
ataM strnins in mmmj ^nFtiotilap®#. 
tM# .ffi r#acilagB w#r« Bs.d# at roo» 
Siae® Eerridge- {lt2S| smiled atteutles %©• its us® foi* 
Mologtcal flttldst gl&#a ©l.«et»d# lia® eo»® into ms® for 
of til® of wtosl# fel#Qct# liie pr®s.©Bt inveetiga-
tlon ws-s efflirrl«4 ©ut; with a wmm&mh type Gaabrlilg® 
i»ay pfi H®tei» #«itt.lpp»d wltM a mt^m gi«»8 •leetrot# of 0»4 ©e* 
eapacltf* fh.# pregeof foya ©f glag® el@-efcf»odl® iresemtoles ttm 
S'plml t detetiteed % l«#Iaa.#a amd B«I-eh©r IJISSS) and th# 
waved ,typ® 4eseflfe«fi laelaa®® ftafi hmismmtth llSSI) ia all 
fesp-ecta mxmpt that %ti© test selmti©* tmb« Is «tfalgl.i%* fh® 
Imsti^eat. was fealane#<l b«f©r# mch #xp«fia«nt a#lrs.g ©taaaard 
femffers ©f pi 4»00 aad f.OQ and la mdlltloa a. series of buffer 
s o X t t t i o M -  o f  k u o w a  i ^ i  mmrm a t  t o  « l i . e © t e  t fm 
««ettracy of the tmBtmrnrnrntm Heailiiifs ©a' tli# pi mm 
rtpTOdiieilJlt t© - 0,01 pi maSt aat is 
t© lie.ir# am owrall aeearaey ©f pit nait, fto# ^ass #1#®-
tired® was kept fUlee" wi%M water at all time® wb«» 
.»o% la ms##. 
Iaf0-etl®m with m&u%m tjpb&ld wmm a@®@^lleli®ci %y iatw-
l%oii#al tseemlatioa «f It-r# orgRmlsas* fii» 11 e atraSa @t 
feaete^la desei'tto#^ bf Zell# was mset# Organisms grmm. 
©3a RWtrlent agai?' tta<3 i»cttliat«d f©F 18 komr-s at 57® €»* w^r© 
8ti»p®iid;«ci In p#pt«l,s«i pliyal9l©glesl fli« nwtow- of 
®Tg«aisaffl was Approxts«t«rf "bj wmm-m ©f a Gates 
«i«l. ai>fy#prl«t©, dtlmtloBS *»€©«•• f© i8le%. •itspensiOM 
-10-
w©t»® p^fepiip©«3 toy heating at U# f&r SO #r *or» hoars 
watil the o.r^ailMs were 
-11^ 
umwTp.h Ri-iL'tiiA's 
8lo#d pH of lafeTOd «omg# Strains 
file & ©f lite# fall iato p«pttlatl©ii» 'Wltli 
Tmpmt to Wood pfi« C©»lls©ti sh&m the S «.»<! EI if®8is-
tmmt stipaias feav© a »•«» |B of •f.4S0, %*tt® h «»d la suaeeptitol# 
sferalBs a 'pH of '7»SS9- mi tM % Mtmlm &t r®8i«-
a pil. of th»' -mm - tea to#®» oalttM 
"tommm&e thmre wmm mo bmtwBm s«ai»8 iM 
mmj #f th# st'palms or tlisir e?c»ss«fa.» ataa 
S42 »al«s «mi. 282 f©wal«8 was «0©7 pH» 
T«^l® I* is- ^ emfi 
mm±stmm0« t© »«i8« 
il of «idme«6 toiood i^ sistaae^w-
Btmlm laato®!* lestea Mean, »8. Siiwte»ip i. 
s 100 •f.4S7 1150 iS 
11 IM ?.434 4S« m 
i. m. •?..3§S 470 IS 
Ba .2m f.S61 ,, 4§2 s 
1 141 12ta §8 
•»#owett & ealliom 1045* Deaet 200,000 03?gaal«s 11 e miltnm 
with tM© 
©r resist®®®# to mmmm- tjpM&M, thm l»l>r#«fling has fl3c#d 
12-
different te3.#®4 pti levels* Biam th# stmks trom 
wMeh the str&ias wmvB dei»4*©-l differed widely ta optgi»^ tad 
%he ing t®#mlc-ue8 tif wbieli %li© dlf fti-eat ©trains w«r« 
formed also -raried, tne ©o,i»TO:spoii4en0« b®tw©m resistaiie© 
levels an€ bloed pfi is sttggestiire# Ware the tw© resistant 
ar c two 8tas©«ptitol© strains ti» omlj mi&s scrallalJle for 
there would haipe %®en a s#«ifigly aaeli stronger ease for tli® 
ftssoeistloB, of r«lativ#ly hlgti Meed alkaliiiltf aniS 
flio fact that tbm 2 sie^i^ possG-sgliig a aeclerat© level of tosIs-
tan©®,, haw# the Mgti«gt hfdmges ioB eoaeeafer'itloa Clow©sit pH| 
Makes it at tlie outset th^ t l«w,pl Is not neesssarlly 
imiBloal t© f««lstaiie»» 
• to @«^ly appr®©lstl« %h.&% ph i»j f»® aae A&j to tfa® 
n^xt led te fioasM®».ti0B of ©xperl enfc&l a#sl^s that would 
tnmve tUm valldlfcy ©f eoffl^arlsoaa stiraliia mf trent* 
'fftt^Qnal smtoolass.wajabera wmrm o%vi«%©d "bf tavteg &xtim 
®lc.e m iwmA for. emh ©xp^rtaeiit* s«apl#a of tol©©a whleh 
w©i»® msatisfftetory fo? pli ttsgtlng tee to th« pi»«s«rie® of 
tom'btol^s.oy iiimiffietmt -uftafcity wey© »j©efc©d witliout t©»tiag« 
small ,flwtma%i^as to tl»« pK «»teF mmj oe©tJi» a wing an ©xp©yi-
a®iat du© fee liqmM Juaofcion |»afcemtlal« and fcl»Fais-l ®iid ©l#©t,yi-
eal, by8ter®als.» Foy this r»asoa thm rnrmr In wbleli mice w#r® 
tested witli-im ©aeli af obaevVB^ioxia wms rnvmmg^ aecisrdlng 
t0 a latim stttftjp®# 
Bat a f3?Q!t two stteti #^©yla#ats slicing :»®aa.s aoi ®tafi<layii 
»rPOP« «,?« mmmmplzea. In T&blm t. «ata «r© ©oaMn®d wlfH 
-IS-
t ose of. ©tfeer txp# inmts imf©lirli5g p«.r« stasias to ®ak@ wp 
fti,M©: Im In %ti« d©«lgmat,«€ I la faW.® 2^ two mle« 
frtm.mQh atm.in w®ro t©st#c! fo^ pH oa s glveii <l8ij« fMe 
proc9 Ufc w&B ir#p#mt©i, m&rj oth«r day matll 7 #1100 groups Iswl 
fe«ea.testeel* fli« »«eoad empmwlimnt, H, dif.f6recl ia. that; S 
alee from eftcli at»ia were teste.-* om a gtv$ii %hm interrol 
feetw#©n. t«atg was o»€ ««©k, .«».<! tlm tests eoverctf a period .@f 
fi-re «f#eks.* • . • •• 









g • 3.4 
S©?ia ^ 
7.431 - .018 SO 
i«aa ^ 
•7«410 « • 010 
11 M 7,434 - •018 SO f»SS8 - •013 
• h . U ^•3SS t • OIB ^0 f.»32i • •.oia 
la 3.4 7»S7g - .030 .. so 7.S44 - .009 
m 
. \ '14 ,., f»300 • ,•.019 so IrnBm .OM 
flier© wa® 4 sl^lfieant diff®y#a@e between ©xp&i'iasists I 
«B<S II bmt. dlffereneea toetweea «@ans toT tli© various stmlas 
WBwm of thm 'mtm» CofflMalng S ana RI stmifts to oMaia 
mBRtiB of pH 7»4S^. for ®3cp«iPlmeB,t I an.a pH ?.404 fOF «3Ep#i»lM#at 
II and eo«felnjj-j( l mmA Ba to g#t ©orfeapoji-dtng Talmas of T.^SSS 
and f»357,^ tli® dif.f©r«ae®s ia s#»a.s hmtwmm the re-slgtant S imd 
RI and 9ttge«pliltol# I» aa,d Ba ar® ,Ofi ^ amfl #06? pH« Slailarly 
tb® aesas tow h aai Sa S % »06S" aB<l •Oi# ffi» 
®ie dlffey«ae«g feetwe« seams a.jl3. dat« £@p |»y# strains 
fiTO, S'aad SI atoms'i md •Ofif I» aad Ba alama^l, .Ofi* 
tMe tMi^# 1^1 lewis feuM, 4»' th» 5 mmsm a%m±m» mm Mmp&TAtm^ 
If dlff«i»ene#® o-f mQM to »m4 wtm m mmlmm mttrnTrnnrn 
hetwmm ft#ass of «lil fl# 
ConsideplK® J aad II ©f f«bl« 2 s®pa.rat®ly, 
th© var4ati©a. ia tel.#o.€ pi say be <l,lvW«ct into that wbleh 
oeett2»« te#tw#®a s£«se atraine# tteat wlii®h ©eettx^ te«tw«en days 
©f t«'St sttsi file fb® imriiaa©# i?®pp«g©».t®r! 
toj i8i«# treated alik# pe|ip#«#Bfes •yropa In B«aanTO»at a# w®ll 
as vftptattoae ia pfl wifchta t»i.:lvl<laal »iee» Resttlts of th® 
mrl^e© aaalfsiB »i*« Ommn la fatei# S* 
fM €iff®'3?©iie©s "between •«««»» of CS«M# 3) ia« 
dlcRt© tt»t g«i«tie 4iff»es0«g mlm in Wl©©€ ]^i Imwe 
teeea sti»atifl©d at d Iff©»•«»% l©v®l« i» %lt« vaftoiig Inbr®^ 
^oiis© etyalas.# teeing a© siipiflcnt liEit»ra©tioa %®tw#©a 
stmiriE and days of test, tli© Sjst©i?aetl©» and »le# fei»«at«d 
aliMe s«as of may c#aMH®i: to giv# a n#w «rror 
t@M for ©:^je JL ®»t II wl^ MO d©gr#®« ©f fr»»doa» Using 
tliis to t^sfc the €ay ®ff«t mu f of 2»,75 is obtained 
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fli'0 varlaaee analyses gair# ®is'«nttally th# s?wae plcta^ 
foy tb#. two «*p«?la©iitB.» 1.0-ogM.f 50 of lb® in 
pi is cla© to makntwi eaa»#s ©? irartatlda amcl •a^latioa wltMa 
fflic®,' 40/' Is ciae tO' 'g^netle dlff«p«>aee® b#tw»®n • strains aad 
10,• to v^rls-tlan between fS.ays of t#®!;# ftie strain -dlffereiie-es 
of 40% may %«• eoiitraste-d to ftgiar^^s of for eyjthr-ocytes 
ftiifl 26f& toT i^neoeftee tSowca amrl Calhoua tf43|' wliloh, compai?#d 
to saeli • tlilags a® ailIc and teitt#rfat profJiietlom ia eat tie and 
sis« in swin® of ii1c«, w©ye eon«ld#red • to represent a 
ipatti€i» high, d®gi»©@ of g#ft©fclo e-ost»l»' 
Fi»®c|u®tief distFlltttiaas Lag variations' ia l^lood. 'pH 
©f the strains ar# ©hoiHi in Wlgwtm l» ' fh# da.ta fiNs* ea:p#i»SjB#n.t» 
I and II,,, w Ich 1« a si^lfle«»t diff#TOis.@#,„ laav® 
fe#«5n co®Ma#ta« f-inec tw© ©xperlt'#»fes sonduet#^ natter 
semftwMat dtff»**«nt conclitions anfi at fllfferent s#asons of %hm 
, t'ri© fangfiis a^iomld iBelttd« thogft t© %s e*p©©ted if a atimtoer 
of •expei-liTierits wei-© concM©%®cl imdei? a fairly wld© 'varlefej of 
eo' iMoas. latJlfiittal sle© Inolmdlng all st^aias f«ll wlfefela 
• 46 #1, Tti© rmagea for t!ie varieas strs-iaa wwe a« followa-s 
resistant styalfwi (S and ^-I) ' ii«»c@ptiM© sferaiiiB 
(L wad B«) ?i,S0«f,49 and ttie % strain 7»11»?«40, flies# 
probably r-mpr^^e-nt tb# •e'Mtieemm of riomal -raplafelou. A 































712 717' 7.2a 72? 7.32 757 742 Z47 752 757 
BLOOO pH 
Fig. 1, Preq-aency distributions and means of blood 
pH of 5 inbred mouse strains 
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Factors Attmmtimg Blo©i. 
lot ®mly «©«» %..toe :S®p«,i»ati«a ©f distlait •mM 
li@fflog#»®ott8 li»«8 of ale« & high €#gF«® of g«.a«ti@ eon-
timl Mt,. imd«y l«bor«%es*f eoa€ltl©a«,f #iivliPoM®at ®ay al#® b« 
swbjeetect t© #^®rim®a%«l esatipni, fbe staliillty of %!©#€ 
pfl tm aa !»¥*•«€ 11a®, tmw »»spl«, •©&» hm hf 
l»,g %'h# vemtlom of aniaals %'r®«ft»c3 in wftjs with. 
®d eonti^le, freliataa.i'f to any «ttt% of thm «ff»©t8. of mx.p&vl» 
mmntB.1 tF®a%«@»ts It Ig of, «-.cii!# %© ase«.rt-aia tte 
Ratiir® aad t:.fa©.g« wMch nost affeet tli® 
f®«,®tiO:ii,® ©f wtttr«&te OF #0ii%r6l an,!*.!®#, fhrnrm Is always 
th.® p©s«ibllity th«t an analysis will permit diff®p®iitia.« 
%io.ii te«tw«« F«®1 mmA spaFi.®*® ®©»elatioa» «» w®ll a# l«ftd 
to imprrnvmrntm Im %@#te4«ti© ia %h« deslga @f filters 
®3tp«ris®at«» Mxpmvtmmitml wwMmrne hft» ^ea ®l>%mln©d r®l®'taiiti 
t© the efimtn &t t®i^eratm»|f o*:|'g®ttatl<»,. ag®, aad ®i«e. 
f®»p®r9.tu,g®.» lost of til® ^ w-mre mad® dmring 
^tb.® -fall a»d wiat«r aonth® at m m&m mt 24®0* • 1®* 
Pr«»lily drawm 'felo^d .»»aj>l®s w-#» l««®(ti«t®lf md w®r« 
a®t; to pH •altws «% SS G* thm data @f faM® 2 »i»® 
p-fesmted egnijs 'ta m sli^tly form ta fa Me Bf- -stiow-
tsg til® r«l»tionsMlp to«t*®®a #,b4 »®«- at tli® 
tim® til® w®r» md#.. 
f*W.« i* pi ©f mouses. «% if®C« * i® 






24^0. t I® 
s ?»4S1 •r'«.4i§ •Oil 
IX f»4S4 i^sm •0» 
I* f.SgS f.Sgf »0S4 
s» f.Wi 7.«14€ •018 
z f*.SOO 
AH sti*«.ia8 '•r..S8# f»3Sl •jm 
ffe« &t »Ot0 pi; bmWmm d®tef»iiiations at 
•a»d'i4%. %• dm# t© «itii#r «i# ®fr«®t of oa 
%&« 'blood #! ia irltr© m %# <m the «S.e@ 
•ffe® ftrst p.0#»ifellity w«a;M app««F to mt oa m 
iM&im of #jtptr.i::;'«at»l. that blmA pU in iritFo falls 
with. « ri®# im s»ro«adittg Cl«aeat'tial 1948)» Oa 
mi-s temsls, M-sod, sables at i4%. -sltottia h«v« htwl 
til© M,0^mr pfU lvia«atl.y th® 'dlffor©®##® between weams for 
%w© mxp0W>i.mmm.%»- mxmmt %m •©eou ted for toy a 
on th# 'blQoa. ia flty©* 
T© tf^st tli« .s«©omd po«sltel# ©f th® ©xp®®!-
a®a%«l F®®alt8, mnmlj tte-t felt© wie# differed ia tol^od pi at 
tho two t«isp#ra;t;mws|, sib 'pairs «.f ate« w»3f# plae^ -d ia Alffer«Bt 
itmmB tmit 'M lK»rs,^. »#% mt th® otli©*' at 24®S.» tfe# 
pi €«%«i*laatt.@ii# wmw^ mil wi« at 1S®S«. «»i site pairs w®i»« 
al%«rnat«4» fti» a» shewn la. f«bl« i* 
faWe i# Blood pH of sib pairs ©f *i©® held. a% 






w"'e^ $m. : "  
'"tmm • Mie» 
32®0. yoc« 24 C» rooia 
#  ,  " '  •  
m S f.SSi f.Stg . .03# 
mm 6 f»S?0 f.gSS •04S !• 4; ao 
at St® mil tli«- @aapl«» m %m ^ ooi^«®d 
ko mos# mmmmmd previously a,fe t4® » Ct«¥i« «)•" 'this 
i» to'%# #xp:®et«d, if pi, la vitm falia llaearlj witJbt a rim 
im • fH# diff»F«a@:»s b®%w®i® *i©« fros %h« SB® 
B4^^mmmsp m %ti« ©%fc.#p tiasd,,. .A^tbom0. m&t stati8ti©»llj 
•nlgEitfliiftftt# fmv^-p &» Iiyp0fc&#s4# that tii® pB. of %h« im 
wiwif g®#8 «p witii «. rim 1» *xeMi«® 
mm hm %iie wm&t mmmm m it mmm ttoa..t %m »i©« in fhm 
smFTOnBiiage w#f« WMSfe *#r# 
At .tM« p©in% it wigtit 1»« afga^ci, that the wMol® 
qm#«'bt©m ©f dtttmremmm ia l>l©o€ i#: aerely 
Itself late ft «at%«F of bodj r«l'^ -'tlon«, .ta aie«* 
Ab «i:««l»«ti»ii of th# #•!€#»©# Bh.ms %h«t thit i« aot tb® 
@a««» Ift th# first pi e«, II «ie# wllli a relatl-rsly tiigh 
toltood pi a sl^ifi#afitly l©w«i» 'tj&dy t^ape-ratmi?® thsitt 
fch® ©tli©p stfsiae |W#i*' S«©o«Alfj,, reetal %ms^erm%nrm-
is «©t witJi blooci ^ in. «mj ©f thm 
a« mUmm t* falbl# f* 
'?• 0#FF«?l«tlon of feetal temp#ipa,%'tty« 
«ad tolood |kli im 8 atr=<i*is &f m%m 
m&m% imailser #f . ©®«p®l.a-














s?«#s . 7.349 
+0.117 
'I .m . *r*mw 
In thlt 2 m 5 m%m fi»©a «©& g%i?«la wmvm 
t®s%«d o«e& f@3? trnmpmmtnm sad, ^i, and fcfc# rmm 
tmF« at wlii#» %'h# *ie« w«i»« l»pt l¥0» 20»5®G» t© S®«S%, 
Svid ntlf v«riati#»« im 11»©4 fl mm #f i»®df 
teaperateF#^, §!»,©• ii©n« of %h® mrm s.t«%lsti@a.llf 
slgftifieiaat* 
o 
All #f til# r«a»i-^n3.mg «*p«riaB®ats w«r# «omdtt«t®d at 24 O. 
fto« 1^. mlm#s »« ©ir€l.i»i».ll|r mwe pi-ob'^ bly 0»03 t© 
0..0S pm immv tlMUB «jti«%lng 1» feM® 0lj»®ttlatlRg telood 
mwa. Mttaiwyl»r lf4®i« 
artgylfti v»y»ji iregt®ii«. fliPoagli©i*% the |>r«8®ra% 
stu-iy me,mmm€ tol®od waa aset .»» it wa.® «©#t ©totate®^#. 
m, oftmm » eawpl® of m wntu pi»©sai»l^ij 
-it-
fwm tfe® l®ft sld® #f tti« was, Sitah ®as^3L#a 
w«i»# fiwt ^•eoiPi:®4 as *l,l.gli% timm ^  t#sii&d and reresyd-
. «<1' «epa«t«l7*. Qv0W a p«rl©€ ©f tt»«- & mm^mf ©f stto pair 
©ba#?vs:ti#as w#r« mm mmmhew wit& « ©f tla» 
ipi of wm^mma M'ood, feh© ©tMr, 6xyg«aat«d Rtfittlt® 
&ve -shows im fable S# • 
fiibl# bm pH of arterial and rmMuon-- Mo-M 
tvm. si1> pairs of pu*« strain# aad 









S • i •r^sss f»4lf .1£1*» 
• ax. • •8 •f,S40 •Tf.45t 1,101## 
B« ,f f.,»S »lli»« 
E 1 •f,40 • 10 
F1 SxE 8 ?»4?f ?,$4S *133## 
wl bmm 1 f:*4f • *10 
F1 S3®«i i f*88 7.45 .. .13 
*11 strftift# 
& er©ss#« ... IS •r.388 «118#* 
#«- ,gt signlfieamt b«foad tli# 0»01 
. fti® ptt ©f .lis h9tmmm art®2»i«l -amt -renOTs 
felo^d a.gi»#«8 witli fi@a-r« ©f *1M' for ^igs tw&m 
•teh# data 0f Sawicias Clt84)# Sim©# tfe® Is th@ 
San#- for a, 11 stwmimm It wmld not' mtter in stwl» eompeFi»«a« 
«.rt«rl«l ©r venemt W«od w«r# ttsed »© long «s onlf 
©ra® w®m eli©s®a» iednetd Mo©d was msed.tto©m^©a% tli« 
-.2S. 
Mittieaal Singl® ^per-Sam^Bts 'deeignet to' 
tm% tli# rntfmt ot age -m. pi f»©v«ml«o » sXigfetiy l©w«.p pll 
ia -IfflRatttFi® «ie© 1» twm of f#aF .straias tested* e©iisist#at 
dlff®y®a«#8 w#r« tmm€ Im X Ba »ie# aad a© 
ia II aad B si©», he tiff•*«»«#» in »««m» I#01 to 
w#**« »©% el,pilfl©miit» 
iatuw «al»als wewm «8#fi «mel:meiv«lf ta all stf«in» 
thm, % Im w ich TO*« fo«mg 'Wtlaiti® »»« tt8«d. 
l#€y 8i«# ia th# stTaing, f©* «ciiftl amb#!*! 
#f »»!#» -n ft% to €»y» ftf#,. mm &9 
SI as gmmMf,. Mm 23 §»»«,, S' t 21 gf«»s, 1 20 gwmm*. 
E¥M«atly gis# p®3P •»© l»s »© fee&ying 'm. ettfc®? Vlmd pit. @r 
ip#sist«iie## It was <»%»«rr«€ that a 
»0tts«. ^.essi© mmmltmA iwrtag temdltsg to eayflia© pmw* 
ttty#, tb« last meag# is tli# a liew pK wais 
?#©#i?'d»d» f'tiig aay l».¥® ^«a ta® %m the of s<|y©mali»» 
11#0€. pH . ®f. F|^  .»«d Fg Si»o«a#s 
ff-ogeaj ©f «. e»®s %#tw#.®a tti® lik® pi. F«»i8ttt.at stimlna 
S «iid HI €!.€ &0t teviate from tli« styains im telood 
pl» sifflilarlf tto.e ©f %li© .sttseeptlbl# s»s©#ptibl®, 
th#F« la »© mmplmmmm%&.wj 
etimt ©f gea®#' for feleod Iji r®®l0t.aat oi» sases-ptltel® 
eK>s®<58, ofi« sfcr«l» fTOa «a%eg@ipy was ehosen for tv^T'^hmT 
eTO8®ing.,, Vhme wmrm the S, sma©«ptifel© la aai. 
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interaeilat# 1 fh# S m.m.4. Ba ttraln® w®r« efeosen 
toenails# th»j ©o®s«ss « ht^«f 1#*#! of tteaa the 
11 Of t strata «a<i thm mxtrmm in tjplield f©s1s-
fli© efo«s#fi liwolvlng S,, B® «ad % wmre «ad# mp fey 
©h©t>sSBg oa© fs'oa ««eh »tr«in, ©aclii eo»poa©d of S 
•«al.«s &n6. ® f«a«3.®s, ana mMtmg %m all fotaltol# eoss^lnatloas 
of on® aal# %€s two fs-og^nj of fti® piay# stPftl® 
Bfttlng® a#rr®d. at •eoiitrels m.4. « a*jmb©i.' of feh©» w®r« t»st#a, 
®a •f«rf 0e^©a®i©a %h&% «sp fg »le« wer# w«»cU, Sine®-paymtfil 
strain pi values CftM# 9, .10, 11| ftgF#® -eloaely with -
ttoes© pepoi»t@i, te fatol#* I attd it ia that tb® 
ec«dltl«is ttBd©r whiesh tli« «»€ Pg t«st« w«in» »ati# w®j»© 
fabl® Blooi ©ii of s atid Ba ttMtiiis of «le« 




s S4 ^•416 .008 
, , :m 3i ?.S5f • •«- #010 
lidpai^at ?»3?8 
Fi (Safia) g« f.-se? •00© 
P^. • lidparent 41J -.011 






































P I S X B O -
Fg. SX B«x 
722 727 7-32 7-37 7-42 747 7Se 
Bl-OOD pH 
Pig. 2. Frenuencj distributions and means of blood 
pH of S, Ba, and Pg crosses 
8«tl.g%aafe "by l#aias mk§, s^fcaadard. 
«yr©Fs tor th# pfi aea#iir®»«ft% of S «nd 31* «%»liis aad mrQmmmm 
mrm Amm Sm Tmbls a* fhm fails aMwrny •b®:tw#©a tli# two 
parMits lsdieafci»g « m% adldltiv# -etfmt m o# 
g«B#8 w5-4eto, 41ff#r«afct«%# tls,« stFaias with r«ap»©% 
%© ba@o-d It also «ipp«afs 2| tliat %ls® iafered 
str^las ititfe mmgm of ^ f.«S t« T»5g f$r S and pi f#g4 %@ 
7«4S f©p ®a af« «©r« ©sviJoMeatal inflmeae®® 
%haa th# witH e »ag# etf t® f#44« AaeiUmipy 
tie® e«»« #3Cp»i*#»ta^ diTOeted tmnrS. al%-«rliig 
pa ia wfetsfe %hm S»Sai agsim pr®ip«d t® p©ss«:s« 
a ««r® atatoi# pl.» fH® »%«#«?€" d«irtatioa« mm S «04t, ^  
»©S6»: .»-03S aa«i fg •OS-8* i#.©#w3fy ^Areafcal 
ia Fg with SS i*Kliirtd«sls fl«gg#8%-s ttoat th® li#» 
tw««B. S «tti It. la telooa. fB m&f te« tomtiti@ii«d liy p#3.atlv®3.y 
f«w g#»#s» 
.B»«l:8t>.»fe ,,%y iiit;ey%«dtafee aai tey 
erases* fiws##® iwrolving. tfa# S p]p»s#at a ®o»i*lia% 
pietmp## tl# «» la Satoi®s iO aiKl 
3.1.» CmmmB ©f 2 with B m M& p^&Am€ed progmof 
m&m41.mg tfe« mMpmmni film®-, fhw ©f :.§S3 ^ 
hmtmmn B3& mi.m mm4 sat th# dtff«i*en©@ &f •OS? 
ip^l hmtwmem lasii aistl. aMpart-aft «,ip# strntlsfeleallj sigftifieamt 
CTft>l®« 3.0 ••»»# III, fh© fg fl, eori»«'Sp-'end wifeli %li® 
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fafel© 3.0:» Sl©od pt @f S -aad !• atraiaB et alee 
mwktT&Btmd wl'tli f_ W\^ ea-os#©® 3. 1 
Bloo^ pK 
l«W%#r of ®lee *•«-» b m m m  
s 
% 
S4 ?#4» - ••008-
41 f,t»8 t 
miapnmm% ?.552 
, 
- mldpareat 1#., •*'»03S# „ 
•— 
(S3®) SS , ^•ais *•, «010 
F1 
# m th» 0«©S imml 
fmhXm 11* licMi-d pi mi la tat 1 ®f «!«« 
wltfc w mmm. w asmbbbs 
I b 




It f»SS9 • ••010 
2 41 7»288 . - •OU 
7,513 
m . ftbm , . ..- «GM 
Midipfti»@afc difference +,037« 
?«.SM 






































Fe sx 2: 
7 12 7-17 7.2a 727 73£ 737 747 7.5e 757 
Blood pM 
Fig, 3. Prequeney distributions and means of blood pH 
of S, Z, and Fg crosses 
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3 O -I 


























F| 0 a. X Z. 
Fa. BouX 2 
] I I 
7.t2 7.17 72Z 7 27 73a 737 742 747 7-52 7 57 
BL-OOD pHi 
Pig, 4. Frequency distributions and means of blood pH 
of Ba, Z, and Pg crosses 
Im #2edss®s with S 01? ®s, the net pii«motj-p;ic #ff0ot ©f 
gea#® r«sp#iiiitel« for Im pa Im to# % st.r«to.. 4s 
til# % ^ rmmm ^ iitm tmm SXla eross«« la otli«3* ^©speets 
timm doaiaaaee a® peFtmytd t». tH© fienueney aistFibmtioiis 
ia S amd 4# wuages fof fto-d laJEZ. 
ei»®8s#8 «»®«J aift «al.f tlis. paremtal, atr-ates Tsm% «!«© %to# Fg 
in #aoli lo e©»pl®t«lj ftdeamat® hjp#tfe«8is oaa to® ad-
•K«n©«€' to aeeemat foi» the ip®am:l%s» 1% that tte# '% 
p€}a0#s8»« a of pi 
Ih# stan^aM a«rl«ti-«3a« mmwm SSEZ F-^i .0?® 
fg m-jES % »m2 pB, *071 pH« ffeftt d#©r®as« ia 
g#»0tjple vaifiati©!! 'te.# tO' iato-i»«#<?i»g, is a»t 
ae@«af»-®Bi«<4 fej Im phenotfple v«Flatloa i« w«ll 
t3.1ti»iya%®d •{ 19.i41, i» wtiith. tM® TOi*lsti©s. 
tm mt digit® ta tiib»€ liiieB ©f gmtnea pigs 
was gp>®at#r thim Im *to« »b4©« eositfol stoek# 
Am mgalnst Xi»fPlihor>d ©f li#.%»3?osfg.osis 
ia %li® Z stFftim f®r i©»,«s feloei pi,, i®»pit© 
im%r««dlng fm «pwafci« ©f gs g#»«r«tioa8, la tit© faot tliat 
th# fang# the fg# la ©fos®®# liiv©lvl»g %li# 
&©a©Sf^a« S an^ B» ttmlia® th® om ®a assuapticaa. 
that th« 2 ®ie« w«r« li®%#»iyg©m® weult. he a wM.®r yaag# la 
-Sl« 
la Blsoi pH with 
uliowittg mark#?!' «lliii©al; sf*pt©a« of nous® fcjphoid • 
geueTall'f ppew %e hmvs m l®*©-?®# tt*© .appeal*--
mnem ©f a^ptoas t&llm-B »© 1» emseeptl'ble 
9tm%m tl«;% the ti*® i& wMicli lii c? nng®® »ay ¥# followed: 
ts ve^f slsoyt# leslstaat »l@-« «a tb# ©th#r Mud o.ft#n 
i»e©-0WP fr#a a ©f the ilse-aa# aad so 
off«r f«ir©?atol® mufeerial %o fellow pi eii«ag#» ia t1h.« eours--© 
of ,an aptlfieial tof«Q%t@a, 
lie# -Of th© S stralm w«r# ilviaed iato two ®i% p-alr 
giNamps-, #m® giro'a.p *a» toy lBtr«p®Pltoii«ml Inomilatloa 
witii SOOnOQO 3.i¥» ©yganlEm® ©-f the lie 6ti* in of S» %TOhiaiiylmi.,, 
tfe© otli®-r -siiweci. as » Alt-teomgh teteto groups w»r® 
te«pt t» %li#- ls®lafci«i m-om After iii©-ettla-bioD to 
tnmw walfow and toeae# t%m of oml)-
islittlesl of eoatrol* n®% to©- absoMtelj pr«-
St Is thmt dimmm iaf#eti©ii did oeetir. 
Iflden©© foi* %'hl® ©eate® fpe® exp#yi®^e« wlfM 1-a controls 
whieli hftv# e0».alst«ntly ftiirrlT#d ewmi th-ott^ »m «xp-eri»#iital 
4me of l-«a« thaa WQ QF.gmmlaa-s is ®ifflel«ii% to musm so®« 
dftftths, 
l«stJlts- of mm t*p®ria«rii% wltto. if #lb ©f S Elee 
ar# s'lowii ift 18 ta€ figmr# 5-» 0f ? »1©® wlilefe stoowetf 
»a3»te®d- -g5«|>%©as Cmiffltng ef %!».« eonjwnetivttls -aaja «»aeia» 
tlmk} 5 Mail m jp: w«ll t>«l:©w tli#ir 
lable 12..» in pi.v bwi reetal 
wltte exp©fi«»nt5il iaf«6tloa* S «i©« 
l,»©euleted with 500,000 ll¥@ ©fgnaisss 
il# 0fer«iln. S • lua 













































































































DAYS rOLUOVVIIS»<S I MOC UU ATlOtsJ 
fig. 5. Changes in 'blood pH with experimental infection. Inoculation doses 
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from it, aaii»ly tliat *111 raise' tolood pfi« 
ftels fe*s hmmm. 
•©haiigfts i» glooi .pS wit-ii 
lis# of ttm w«p« Uti«iii«»d % two lafera-
p«rlfeon®Al tBomalmtieas sp»e«i^ 10 a-pys si;pai*tj» #a«h with 
2,000,000 li©at «Tgaal»»® ©f lie Btfaia S* trxMlmn.ri.tm« 
,-ft% 8, IS# 22, £& and, 36 days «ft«r th© »#©«d irnmntn&ti-m., 
5 Imimals-ed and 5 isontrol ale® fwsm atr-sln wmrm pi 
•t#st®d, aiee-w«»« »«««! »a©b %la«,* Sine# S and 
HI mi4 I, amfi 8a atralns sh«w«€ %he same pict^y# 
thft data h«ir» %#«s t» tatol© 1S» 
fh# Aat« pp#seiit«€ i» obi® IS J.#ai smppoyt to tbe vi«f«r 
th.«t Is ii.ee©ap«Biea fey « nMft 1» bl®od ^ 
t0*mr4 alkalinity, tli« dlff«j'«a©#® 
mwm Only t of 18 felo©?! pH e«pftj*l#&as hm%wm. i»-
%»<i emtTOl »le» w#i»© statistIc-'-'llf si.^t.fieaat 
eo«p-ttF#d tO' ait «xpe€t«.ti©m of 3. tJa 20 ©» « Ms!a of pmF# 
etossee. Both ali^ifltaat h«w#wr.,, w«.f@ In tli# 
TOseeptlfel# li wa Ba gwmp %n wiiieii tti© pH of tManl««# 
»ic» «x©s®d#d tslisfc ©f ttoe ^e-Et^-ols -m S out of © days of 
t©st# Th# a#mm pi ®f 'f»435 for att»©«p-
felbl®# It ft»4 la') and ?.SS6 f'oip S on th® fif%#©»%& 
claj inattnitfitl®!! appr&fteli th» opp®r lisit® of morsml 
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fh'^t tli« p«s»lMe «f pi el«*»ge» wiat fee 
fsfeted witli »3it*#*e th« flattags of ais©li©ff 
mt al» fl0S4) ttet nrntttrnv ael-i ©f 'allEali«:« tmm womld 
iBdn®# ch"ng®» 1» hlmiA 01 i» •!!«*«»», s«ggeBt#a that ©aly 
dymitiiB s%#p» any bop® of pmdn&ing l«®%iag ^ ©lwi:.»g«s» 
lw®»ty-flv€ aih pMlwa f»tm @mh ©f S, 11.., I, muA la 
stpeln# wmm umi f&r tli« .la «.aclitl@ii 1.1, ®ib p«ljps 
®f Fj |.S3sB«|:- wmm teelB-de#* fh© gwoupM wmm fmi one® a is-y,. 
ilicud mi-irets #u.# iimia t&r ttee eofit«»ol«.. fh# 
ration e<»ii«.l8t.«cl ®f $3^2'$ grmm€ mm.,, 8».Sl^ lia#«ed 
©il •»al, S.»50 mlfmlfA Immf mesl.,. g^mm4 
whele wli^&at, S»3^ p©w4«y®4 hmmemi-lk, zm0 grouma oj»t©r 
8li#l.l., Q.5'< salt.# l.»-^ ®oa ll'rer oil* 
Si* .day® aft®r. .e©wjim<§#.M«Bt the 4 site' 
pmlm tmm ««.eli «liF8.iii wei»# %##%#«« i®8ttlt.s a.ii»® Bhmn ta 
fa til# M# fbe «©«» pi #f tfee ®ft.i*r©t f«d ale® wa.8 ti.l#i,«i* f©F 
all .str«ifis|, ranglBg fr«a ma .|jicF«a»« of #§^6 to .,085 pH« 
i@ 0ow«l«t.lea te«tw®#n tli® tjplisid re®.lataae# Imwrnl of thm 
memm strain®, and the la. pi .#!.« t© th# t.»«tM©afc is 
All mrvot fed ate# lest %li# a®a» lo®®#s 
x»«aglB.g tr-m 1 gitm In tii« SxSa ale# to 5 .g»as 1» tli# 
gtm.pm fh«r« w«r@ S d«.fttlia tn #moli of th® 8 mnd Ba earwt f©€ 
g»ia.p«« 
It this foiat. til#, i.^ B.® aad 8,idBa »ie# w.#f« saved for a 
•s®-
•fatoi# M» of a oarro% ai®% em blood pli of 
site pairs of hi, S,. I# «nct B& alee*. 
Pour sit; pniTF. fro® eaeh stimla tested 





i«a» Ele©€ 1^ 
Carrot «ro» p I xiX 
S 4 f.fS'S f*4lS *.010 
m 4 ?«sog f»4?8 •»(}S0 
SM®. 4 ?,44S ^•4g0 
h 4 • f.4S? ^•4X8 • .:M8 
8a 4. 
1© 7.464 +«052* 
* • Si,psifl.#«,nt at th# 0,05 
«wlteh Qwsr •*?«!»»«%• fii« II m.&4. gi^mpa, in whieb, no deafchg 
fead memTrm&f, wmm m tUm g«a« 8©.fe#a\il.® as hmtmwm 
thftfe a. «m11 ©f .grata waa given to th© ©a'^rot 
•gmnp cjue# a mmmk* la ac3.ittiea th® eaypst »tlo was la©f®as©4 
%y f®»cliiig twlc# a day# ftils F®s>.ilted in fF»rti #31^1© portioas 
te#lng tti» «l®# at all tlmrntm 
file II -tnd I, Mies© w#r# is©l.«t«c! «n,a laoOTlat#-'^- with Itwm 
^Tgmntme of tli« 11© sfeiraia #Jf S., typhlimgltia#. ©osagea w«p© 
M;QOQ-gOQO f0i» tb© ill «ad £Q0,000 for' th« I, sfcPftln. Deaths 
i*«oorcj«?! OTep s 21 ^ay p#j»l©i.* On a priori groimds 
fe-diietloB im reslstane® was r&thm'v exp«ot#il em th# Im pvot^iM. 
c«,profc cllefc^ It wag th«r<a,fer# », smrpflse to ftnci that tlie 
mTT-mt tm<i *ie« i» 11 AM »% start fifing mtil 
til© totlj t«j toy iflil©li ottt &i 2% di#t; @onfci»ol« 
dl«'d, I S'iffiiMr,. tfeexi^ .l««8 mxtwmm» ptntumip was 
fmvmA t&w %tee »as@@p%ttel« i Vi&hlm IS I, !•© •«j!pl«.iia%loa 
©an b# offe-yet to tmv t%m «l%©i»#€ i»0ttett®a t® «3Ep®ri-
a#atftl «b©«t hj «o &» 
tfc® immiing ®f eat»ro-ts«. fit# fa©.% fcbafc fel©0.d pi ma at th® 
•®aa® t%m» shifted »llcalliiifty ®«gg#at® tfent 
^oth emhmnmd mslm%mnm mad %li« pi eteng® may hm «®soela%«d 
wtfcti. « eoiiioa eliiwig# ©f sea® »©.Ft» 
fiitolt'lS#, Tiistributioa of deaths of f®d mmd 
control Hi and L alb pyirs l»eml)i%®d vith 
11® «t»tn Sm tjiAiSiMmriim R1 €&sm 
i,000,0#% i doa© liv« org«.iii®B»» 
iVSla 
©f fFeat-








11 4 1 1® ai 
Sooti^l I 1 4 • 1 1 1 12 il Bf 
I, §»»©%» B s 10 20 so 
Go-ut-rol i S i i 11 go s§ 
l©8t Mt »#t all « fell® ©f ©a 
tlie r««etl0ii of lmtooirffl.t@i'y «at««ls to clls#a8« iadleafe® « l«we.r-
lug df i*#slat«»6# ®a, *^a#fieleat* dl«%8« fti® wopk ©f io'towtsoa 
a»«l Dofl® Clt56)# Wat8©ii ClfS*?! aat and (1924) 
I I I  
g % i | s s s |  s. s i 
o l s l l ' l s  ® o i  
"  ' «  :  °  M  M  I  
; | 5 s | ^ " s  t i l  
•# « ® « 4» ® • f* U ^ M 
s  I  5 I  £  S  i  ^  ^  ^  I  
- g e l  
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©oaapA^ed to pH f•$81 f®i* tli® eoatrol®^ ladlentto-g a jp@eov©i*j 
©f %b© «o,raft3. toXood pl» 
Sla©€ was «. a blgljtr pB Im tto® «o.r» 
Rdver»«lj affeettd siee om the mrrot di#t th« possibility 
aros# that the effect migiit dm© to starvation aad not tto© 
alkftlia# effeet of earrotsi, f© t®st tMs BB Is site pjiir® and 
85 Ba sib patT-s were split into £ groups., in on© group tli« 
regttlar ratien .••-© f«ii ad in the cjtlisi', the Intsk® 
was pestyteted. Water was fttrailable at all times to both 
groups# fli@ tyeataeiit was so »®v®r# that «b#» tbe «xp©pim#at 
was tmimimo-tmi aft©r 21 daya^ 3 ottt of 25 S Kic© mod 18 omt of 
25 Ba files Imcl, dltd la th# 3?«8t.3fitt@d gFomp contrast#?:) %q no 
i«atlis ia tb« controls. > o sus«#|itlM© Bfi. ffilee wmrm l^sa 
afel© to 8t;an,d up nwlmr the tr©at»®Bt ttma the peeistant S 
Blood pH wag testdd 8, 18 aad 21 a^ys after th© b®-
glalag of the #xp©ria#n.t* fhe atame for the pe®tj»let®dl Intaie® 
gmnprn ranged from «024 pH to #068 pS lower than th« 
ad libtt*aa, gTO^jps wltb »© appai^nt tr®ai# It m&j therefor® 
%e coacluded that the of felood pfi toj carrot f®®dlag 
1» til® ppt-viotts ®xpe^"i«»at waa n0t dm© te a gtmrfatloa 
Hood pH and leaiataae® 
Slae# aiff®F®a@#g mom®# gtralft® 1» tolo©d pfi bjav® 
fe©«n sti®wm t# b«:w m •§#»«%!© tesls It 8:|i«ld b# p©sstM© t»-
tiwe to l«©]tst© hi^ itad low ^ at»iBS twm a raadi» toif®a 
18^# of f©@d lat-ak# 
on blo0i, «a.<S %©dy wtlgHt mi S 
.lad m slfe p&ly«. 
fIs#"on ••' 
»8trie-' . ®f mt Blm& Boslj of »l#©i 
tef^- di«t »1#® 0 weight aie® .p! weight 
f«M ; __ 
•6 days l#sl:iPle%»ia 6 f.46g f.S s f,.4S# IS 
m lllitm « f-,46f M. s -MfH* 7.408 M 
*•005 t +.*o«t m4 
S f»444 W S . "fMB m 
® M ' I ii 
-"-••'OSS •6 
•21 aay» S f,4Si' 'it ' 4 f.SSt 18 
Ai'liMtw: § ?»M8 |4, 4 7,,558 |4 
Biff«F«ne« •••9« -.1 000 -6 
IB a«y® t®strlefe#fi: 
• M 
«44«» 
hf a' test of «t@h 8tffa.ias f#i* 
almmm F«®ii%siie® «#mlt ludlemt# vkm of pb t© 
r®si»t«a®e i, mmmlmt slailmr Imn ©pifcieal 
tms% tm ¥f%w#« «ad resimtftn.©# iewl was 
wlmg fg ml©# tmm ttoe mr£ota« «-ro»sea, Aa 
p-oi»l«tl©a ©f «le« f»» aa ©.r©«» 1b«tw##i!i a feigfei 
pa, hlgfe «ad l®w pM Iw »sl»tmme# stmia 
will 8@gF«fa%» f©]? ir©ibii fhmntypsa# If |»1 a«€ high 
yesist-ane# mm im mm» way t.b#y Aomia to# cmmd 
t#g©tlj®r mo-:^© offc« »«pafater ta % ttom nmh m e«>ss« 
Fg *i@# w#i»« tested aafl apppoxiii«,tely oa« momtfa Istt®? 
with g#O,.OO0 3.l¥# oi-iamisaa of 11® Bm t-mM." 
Ceatti# wmm wmeoMeS ®ir#r- m SI iay p#ri©4* th® 
res-ttlt^s pF#s«m%©d im fafei« If fl3.©w tliat tli® strna blood pH. ©f 
•mwlirors fs»B tl# Sxl* mms •»##€#«! that ©f »iG# wiii-eto. 
i.l#d % •0if (,p approEiisat©if «.10| «ii tfeat $m tUe 
a#ai«,t® ipesistaae## low eF©«s.«s tb»« w«ipe irlytmatlly 
iio e@»#«poadimg diff«re»e®s $m #I» fto® e0F?#lftti©n 
tew pi «»4 #«y -of 'toatfe for ftbst 2.% fg C.y « #lSt) «a€ 
is iB&M)- % (i* * positive Iwit n©% statlstleally 
«l®aifleaat», 
TM# eirici«ae« &l.r®«.?if • pr«fi#fi%«d tm a ©or^lstieii between 
lit^ bl©o-€i pf! fta# TO'Slsfeaae# finds so*# support ia tb® peamlts 
©f tlsls tlifc# pletmi?® ie is faet of tl» typ® feo to® 
«xp®®t«d ©a th# a®si:»ffcl©ii tftiat g®a#tie t© ®®-us# 
tfpli#ld is Amm t® a foi»t*iit©as eoablaatloii of a a«fe®r ©f g®m«: 
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ffct« -pi?««eaat stmdf sliowa Itistt alaomt 40^ ®f th@ vai»i«tiCTi, 
im hlmA p» la Bte«' mn fe® ae««tot«ci f#-r % 
hetmmm 5 later«d «ferala«» Isteb .imfepsil ®%i»aia is 
l8#€ toy it® prnftleala-i' fe3.®i0€ pi fills msams tb.at 4lff®F« 
mn&mm tm telooti |®- la «te®, wlii©& ^^rmmpomA wltii tbose ase-ri^fl 
t® *S.aaitrl.4ta2. 'rartafcisa"'* ia toman stadi#®^, h&wm b@®» s®gj?e-
$»%®A lato- p i ig •Btmlmm M th.m pmsmt: a«%#Pial. 
ar® Mmmml f.#«slfel@ w«f« t» whim. g#ii« iiifltt'«©«ct 
eliar«©%.«pfi amy Is# s©, f »etsi.©ii«i#4 ,i»t© dlatinet laterea lines i 
Cn Im%iN9«<ll».g wltbmt im « TOi»iaM® p®p«lat;l'«m 
will p'm4m«- Itmmsi te# to 'elim®# fimtton of differ­
ent ieii#8, 
<g| I«bf«®ilng with will fix **klgk^^ or *low'** 
lte#s tqt tfe# p«rti«als.r @liarae%#r 
|.Si !»%»«© ing wltli s«l,»#%loii fO'P ©a® €l»Faet«y will fix 
mthmv mmj 'bmmv ® #aasttl F#l«tloiiskip t© tlx® 
OS# »®leet©€» 
Bimrn %h»T» -hag »<»% tai#a mmlmrntlm for tol©©a 
pH Imt idle# th.« f:lxitti©a of g»a®«. wfeiete luflmsa©# pli «ast hair® 
#©»• «l©wt tef eh«a®« O'f «# a of f©r dls®«s« 
r«sl«fe«ae# m 8tts#«ptiM.3.1tf. lotJfe altornatlwa *i»« possitol#* 
fh« s II whieli in. a wattto#i» ®f 
#ii©h lit 8is« «tti f»i»fclll%y, w«p# f0ni«# i» dlff#i*»at 
-48-
j.afeorato?l»B toy f@i» mmtatrnm^ to aoi®# tjphoMi, 
tm til# pro-ee-sa fehs l3l©.#i pi of' 8t»lB» laa.® to«#a fixed 
ttt « »#« of f:,4S# 'fto# It stmt» wMeM^ was €«v«lop®d toy »«3.®©« 
ttoa fof aofi tlt.« 1ft i» wiileb. smse'®p-
fcitellltf toi.8 s.«l©©ti©ra|,. mw® 
feoth •ehftrae't^rlse.fJ toj «. «««». pH of 'T.se, Stfttistleally., 
th® sad sms-eeptifel# strata.# 
witli ipmmpmM t© %©th »«iataae« «»€ W«od pB, a,F© M^iy 
Wmthmv mi4m&e for « ©orrelatioii rmmlBtmrn and 
tel©©-t pll wa» 9lA«i»-«€ fi^a til# of pi mM 
t«®t8 to a ®«greg»tiJBg 'I'Fgl p«piiit.ti#a fi»c» a TOtistant (S) 
hj sttse«ptitol© I Bit) eK>«0» fli« mmn fi of f®p «ie« 
whiefe imt«irtv©fil artlfielml laf«etioii tli® mB&m 
®f 'fi fuSS# f@r mm^ amrviwom &ppvm.Qh %h® ftaci low 
©f mm4 7,^61 rmprntivelj.* 
Altog«tfe«r», It Is 'lilghlf iapws'tefel# that fch® eei'?«latioa 
l}©%w«a realatam# a»# ¥lo©i pi la th© 4 «tralii» S, MI, I* 
and Ba t® ?i«« to li»lcttg»s ot mere ©bAiie#* 
Til® ©liapft^ter femiia.of ,g®a«t;i© rmiaMnm t© moms® typfeoM 
is ap»i*«atlf e®«pli0ate'A#. Foi- ®xi«pl©, mmhmr nf leasoejt©® 
{Owen Riwl e.«I.h©m 1945) mki ability of »@y©pliag©@ to digest 
pli«go©y%os#d bA®t#ri«. 'tSt6| tev® skowm t© 
to'flm«a0# g#n«tl® -resiataa®#* ll#o€ pi,-
i% i« a p-fi*«py ®r t© yftalsfctac# in a 
««e«Bi»ry wty.p. »ast ©f «fc most* onlf oa® of « 
mmihmr ot i»©sl.st«.a@© ©f 
th# Im pi 1 »ay %# «« dte® t© pF«8«iie# ia 
tb# I ffl-iee ©f *««ti«als»s 0tli»r %h.«i fB wMeli- mvm 1«©1-
lag ill' thm Sft aaa. I, sti»ai»a« 
S«t® liglit m&j hm mm tUm f"ali-4ifc,y of thia^ 
if it mm %« fthitt 1 aie« i® l»d#®€ ,po«s«.«» ©th©? 
*»®hmnisai! mi rmntmtmmm mmd If at tls# »*»# ti»« It ©«.» b# 
stiom %li«y ai»# mdvmmmlj tb.# dm« t# 
tfa®lr i#* pi# So®# ©via'ame# tea.# ©tot»la«d t© 
eon-illt®»tion*# W«4f (li48| fomwA a M^»r antibody 
tit®!* ta ti»tt»l!E«d i ail©# %3teg« %M way of tb.® mhrnr strala#-, 
tli«r# w«:8 no ©©.rt«l«tt©m aggimtlnim 
«md wftea «1* mtmiMm w«f« eoaald#f#d# 11® i*fca 
w#F» a® laii#ftti*ig », sup»rl®'P4ty 
a«€iafc« % 9WF i»©sist«a-t s%»lai f©F tiiis 
•fli# datm of n-r, o=ttl£%«rg also p©l»%^ %o a ©©»-
h4#t«r i» th« i -stTOlm, 
Coa)e«miiag a pdssllbi® r#-3.»:ttl®ashl.|i 'feetw#«a tte« l®w pH 
«nd #l8»«,s« pstfet«:ra ia th# t «!©«,> 0akb«rf*8 ©to««i^a-
tlott® ©Be mt&mg9 m^f to# Im tMs F®»p«@fe 
%li® in.ter«»di«t# 2 %li® ®mae©pti¥leg la that tfe« 
glyeegea of tli« ]^i»motl©«tlly dlsapp®«:r©d with 
oiii#t of ii«»FM4lty* 'triieatly Z «ie@ laek tii«-
ability ©f t.fc® S aad II stfa-la® %•# mwrj m moTmml mwhehjAmMm 
»«tato«J.lsa« 
Th^rm Is mvMmm 1» tb# that Aistmrtoed 
•••SO** 
is afseofflpaaled ly pi eliaiig«»» 0tt@st 
A»d mm»m. |li43.| f®iaiici m. «sow#lafclott li«tif««i|- isa«Sac«d pH 
eiiaiig## ia %li# htmd of %li« ?».%. a»a tb,e and aobil© 
©arteoliydpa.fe®,, hlwm wat fs«ft6 to vmry €lr«©tlj 
mtth. bl#o4 pU. tm l©w®i* raag« aad bloc»<i s«.gftr to- vary 
iwersely th® pi »ag« «tmtSl#4* 
1© g©od, ©xp®-ria#iatal ms be« -con-
eeyfiiiig the m«efe«ftl.iia.g |® dtff®i*0iie#8 in mowial 
Hi©©# It Is r®«so»abl« %Q 8»pp©se tfeat ©m# ov aop« of th© 
kowa taiffef® ©f th« fel«>©€ ay© iavo'l-vad, fh«8® taelmd® th® 
phosfhata^ toiearteos&li# anfl, teuffer sjstmwrnm is 
kaswB %'liat tte# mfatm, e.oiip-i»-«@d -©f ©arfeem dloxifi© and tei#«r-
%oi3.a,t© is «8p«eiaH.y l»p.O'Flfta% la ^«^la%lng pit# It is-
muliMftly,, how»»®,r, tliat this sf stea mlon& mn aeemmt f©p 
the straia filff©r®w#s as pi' of ai?t©Fi«l Me®4 
®-x©-««d for vmrnoms by tb# sa«# a»Q-aat la all. 
-Btrsim.#* 
fli#re is 80®® po-liitiHg t©- «, r®ls-fcio»slilp between 
«tiang#s ia W1#M pE aa€ ftti© -g^raa proteiiis-# fb« sli^t i»i@® 
in pi! ©b##rred mmw^wj tmm inf#©ti« or following 
•artifieiftl for mTrmmprntdB with tli# 
p.©i»ioil ia wtaieh. aatitoodies fti?@ Aemeastyable in tbe rnrwrnm 
fMls- w-0tj,ld p^iafc t© mm ©ff©et »#rm glotoalia® sine-* it 
'lifts te##» Btmmi that «Btite®dl«s «p«®ifteally »cKilfi#€ 
«ol«eml©:ffl ©f global ia,- if thM pM. rinm wtth lffl«iil«aiti©a 
atiould t® hrnm Bmmk « si«pl© teas is ^ it might pi*«-
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fileteil %hmt -aatoals hfp-op-reteliiftmle % m lew pr©t#ia. 
ai0t anijj aeeo^aimg e«»a©m «1«. {19431 with a l,#w«a#<3' 
t© pr&dmm 'ftgglmtlat»Sj^ w^smldt Imwe « l®w©r«ct pa# A 
€i#t eonslgtlng mt mmTrmtw.^ whleh wmmxltn %m & fall la 
thm ©otte^atrnfeioa &£ »-«rwB fipofettos li34), «i,glit 
tti#» hm oxp«et#d %q k«v» m Immmi pl« k&tn&llj tfes pS was 
rais#ci toy ©itr«>t tm<fixkgm fhis »a.j dae to »o«® 
•iilt»m%l«. 'ia %lt« pTOtetii hmttev »jmt.m .0 t© th« «ih 
mtfmt @f m mwm Q%hmw Smi^yislagly, mwwmt 
fed, ale® pr©v#d worm to laf#®%l@a wltk S* typfclamiyl^ 
tfesa albs ©a « so-eall«-i e,«ipl#t© €l#t* e*riPot. f#t! Ml and Jt 
ate# @a%ltv#d' cii«% •eo»tTOl 14tt©ip sati#s tog? 7 mmA S mmpmm' 
tivmlj ia a tl 
Iirid#»e® has %#•» wlii^ #h«ws tltat pi 1» ia-
of body tmp»w&tnm tm feO'tli n©fw«l, aad dis#«8®i »!©«• 
Body %«»p@TSitaf®,. Im tmim. Is appa-restly mot r#l«t«d r®sl«-
tam©# |w#iF Ala® 4m%m by Qmem and 
ealBtowa |1®4S|, ff»@a #xp«rt«#ttts Im whleli «.xt«ma3L t©ap#r«tmip®® 




Blma pi was f®r 5 labwrt strains of mim by 
mems of a-glass 'fh0.-$ «»a. 1.1 stfalaa., whlefe ar© 
0li8ii»ftQ:%«FiEe4 by a ht$li of r®s-is%aiic# to m<mmm 
tfplioli, W9W9 fofimt t# Ita-r© a©aa ^ toIh.®# - of 7«4£7 aa€ 
7»4S4» f:li# «#©:»« f#r s-tFalns WiH-# tj, ?«5S5 .ani 
B*:,. For g«a«%l® F««ista»c® E ale®, fc-ls# 
•©••m pi wmm f^ESR. Wlfimitmmm 1&t%w«ta stpmla# ae©#ttnt#«i 
for •p'pfoxlsa toly 40^ of varisit/lc® im bleod 
llo@i pfi ©f ale© k»}jt at ®ic$6ed«d tia&t of sib® 
}i®3.i at 24%..« ,0S8 t.« ..04 1© e«;Fr@lati<m w«s .fouod 
r^S'tal t«p«F»tw# mA pi ia any mf tim etmtrnsm ffli® 
pi ©r «pt#rial M®9i fehafe of v«a©m« blood ly •!!§ 
witli ao Alttrnwmm hmtwmm mtmiMBm S®*, ttg«t a»d bodj .elis# 
ted B© stgftift©aat ©» pi. 
ll.o©d ,pi. il.®%^rTnlnafcl®iis m m m  aa4# ©a F|_ «»d[ «!«« 
of BxM:t BM aii.d Baa^ ®.i»©ss#s# fh® jM &t S^Ba itlee wa.s 
tefc#ra«t.i.a%« %hm pmwmtM arad %to« pi»#at«l, ©xt?#®#® 
wers r«,«o^e«d in Fg. *h, S«: ,«,«d,e th9 .Mpsrent 
vmM« toy »0$3 and the BaxE its vain® 
toy #03f» l©.tl. ilff•!?«»©» 8 ay« ffe« Fj_ mng« 
th® Pg ia •|»%li B-x% l«xt ©rsasesw tli# ®taiiiiiii?d 
dwlatl#n8 w#y# % •OTi| .§.*1 Fg #-Of0f &«.J^ *.08.2, 
-S3-. 
Fg .OfS* 
S' ale® with S00'#00§ Itm of^ganisas of 
£• •fcyph^iPM-ri«» i» aa aeldoa.i® witli pfl 7»23. c©atr^i»%@€ 
fc@ f*4^ f©r ©ontTOls ©a tto# tMri iay aft#!" im©ettlatiom# fh® 
»tw»«cS t« stt#!"**! toy i2 days By tM® 
XStli •ia:f pi e3t®®#At€ ©ontr©!® fey ,-0?» 
li®iit k411«€ ^rgmmtmn r#sialt«d la a 
Pis# In 1^ im all atarmias of aie®. fM« ris-e eopF©spoiid«a la 
tls# ®f ft]pp#arita©« with, tli« rlt# im aatH»-df lB,ef«a#«8 
i 
lis till# «e-i® pH Qf the stts^^p-blfel© ifroup of *045 and .»050 pi 
i 
atev# IS «»€ ti 4ays af%«r t«a«nl»atiott w#r# stati»-
tlesllf .sl^lfle»at* 
*!«• Qt tfe© S stfftiaa ©a m ii#fc constatlag solely of 
mvT&tm h»A a slgaifleHntly liigto#f *««» fel®M 0. C »0S to 
thaa e#ntrol altos* Imoc-alate-3 turret fed »1©® of II aaci h 
st'raliis #oati«3ls In a 21 4sy t;eB.t period fej ? days 
la tfe« IX «»€ S dftfs :tn tM# stfaim* 
S aad. 1« ».t@« m « r»8%ri#t®d imtak# ©f grain dlA not 
%m. hlm^d pH timm ©®mtr©ls f#d «d litoltiat* 
Pg 0,f©.®8«s wfet©li toad pr«Tloaslf ^#©a pi tested *€i*® 
ia®©ula%®d with iOO^OOO »®m# tfp'hoid #pg«ni®MS» Smrri'rors 
a»©n,g fefe® fg Sx»a «1-®® toy msetptltel#) toad a felood 
fH of ?*411 «©atmste€ to ?,S84 f©F li:!®# wMeli di#d. 
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